Differing response of the glutathione system to fasting in neonatal and adult guinea pigs.
Adult, term neonatal and 3 day preterm neonatal guinea pigs were fasted for 48 hr, and the glutathione concentrations of the liver and lung assessed. In adult animals, glutathione concentration decreased by 43% in the liver and 29% in the lung with respect to fed controls. The decrease in liver glutathione was associated with a 75% reduction in the hepatic activity of tau-glutamyltranspeptidase (tau GGT). Conversely, both liver and lung glutathione levels in preterm pups remained unchanged following 48 hr food restriction. Likewise, hepatic tau GGT, glutathione reductase (GRed) and glutathione peroxidase (GPx) activities were unchanged by fasting in preterm pups. Fasting increased pulmonary GPx activity by 27% in these pups. In fasted, term animals, substantial increases in both lung (65%) and liver (80%) glutathione concentrations were observed, with concomitant increases in GPx and GRed activities. Hepatic tau GGT activity was significantly reduced (57%) in term pups. These results may suggest that the neonatal guinea pig can maintain tissue glutathione status during periods of nutrient stress, through an increased capacity for recycling oxidized glutathione and a decrease in turnover of the tripeptide. Guinea pig neonates are therefore able to resist starvation-induced decreases in tissue glutathione levels seen in adult rodents. If this is a general neonatal response it may have important clinical implications in the treatment of preterm babies.